Introduction: To determine seroprevalence and risks factors for T. gondii in women with early miscarriage, Sera of 76 women were analyzed infection by indirect enzyme linked immunosorbent assay (ELISA). Seropositive cases were further examined histopathologically for evidence of Toxoplasma gondii organisms.
InTRODuCTIOn
Toxoplasma gondii is an intracellular protozoan organism occurring in domestic animals and man throughout the world. Human acquired infection by ingestion of undercooked meat infected with oocystes. The clinical illness seldom results but, congenital infection as a cause of reproductive disorders has been recognized for some time [1] . In women, congenital infection can lead to congenital toxoplasmosis especially in immune-compromised subject [1] . However, congenital infection can leads to severe disease when the infection is acquired in the first trimester [2] . Congenital infection can lead to a wide range of manifestations in the fetus including spontaneous miscarriage or still-birth. Complications In a living infant with congenital toxoplasmosis include microcephalus or hydrocephalus, retinochorioditis and cerebral calcifications, failure to thrive or an apparently normal infant who develops symptoms of CNS involvement later in life [3] .
It has been estimated that one third of the world population has been infected with toxoplasmosis [4, 5] . According to a World Bank report published in 2012, rural population in Egypt was last reported at 57.2%, most of them are working on farms with an increasing number of poor people. A previous study has shown a 57.9% seroprevalence rate of T. gondii among pregnant women in Egypt [6] . This high seroprevalence rate of T. gondii may be responsible for a significant number of early miscarriages among this population. The aim of the current study was to determine the seroprevalence and risks factors for toxoplasmosis among women with first trimester miscarriage.
SuBjeCT AnD MeThODS
In this prospective cross-sectional hospital based-study, 76 women with first trimester miscarriage underwent evacuation at Qena University Hospital South Valley University, Egypt from January, 2012 through March, 2013. This study was approved by the Ethics Committee of Qena University Hospital South Valley University, and a written consent was obtained from each participant.
Inclusion Criteria
Women with spontaneous miscarriage at 2-8 weeks gestations. Gestational age was determined by the last menstrual period and was confirmed by ultrasound scan.
Demographic data, including maternal age, parity, duration of marriage and educational level were recorded. Outcomes were assessed included antibody titers for Both IgG/IgM, and the histopathology of the conceptus materials for those with positive titer.
Technique: From all subjects blood was drawn for serological testing. All conceptus materials, of seropositive persons were further processed for Histopathological study.
Serological Detection of Toxoplasma gondii infection
Five ml of venous blood were collected aseptically from each of the study participants. Then serum was separated from the whole blood by centrifugation at 3000 rpm for 5 minute. Sera were isolated and kept in sterile microtubes at -20ºC until use for serological examinations. All the collected specimens were tested for IgM and IgG anti-Toxoplasma gondii antibodies by enzyme-linked immunosorbent assay (ELISA) test kit (SeraQuest® TOXOPLASMA) provided from Quest International, Inc. Miami, FL, USA); following the manufacturer's instruction.
Parasitological Detection of Toxoplasma gondii Infection
The tissue slides were deparaffinized and rehydrated through graded alcohols to water. Then, they were rinse in pH 6.8 buffered 
histopathology
Samples of miscarriage materials were collected and immersed into 10% neutral buffered formalin for fixation. Samples were dehydrated and embedded in paraffin wax in the usual manner, sectioned (4 μm thick) and stained with hematoxylin and eosin (H&E). Two to three paraffin embedded blocks were prepared for each specimen. Tissues were investigated for toxoplsama schizont, male and female gametes.
STATISTICAL AnALYSIS
The Statistical Package for the Social Sciences for Windows, version 15 (SPSS Inc., Chicago, Illinois) was used to record data and for analyses. The descriptive analyses used included the mean, standard deviation, and frequency distribution. For logistic regression using multivariate analysis, independent variables were added to the model at the same time, whereas in the univariate analysis, each variable was entered separately. The results of the analysis are presented as odds ratios (ORs) and 95% confidence intervals (95% CIs). A p value <0.05 was considered significant.
ReSuLTS
The total number of cases in this study was 76 patients with first trimester miscarriages (2 to 8 weeks gestations The mean maternal ages of the studied women were 26.8158 ± 5.474±409 years, ranged (19 to 36) years. Their mean parities were 2.3684±1.67206, ranged (0 to 5) deliveries.
[Table/ Fig-1] shows the selected socio-demographic characteristics of the studied population and the association with serology for toxoplasmosis. The seroprevalence of toxoplasmosis was found to be higher among women less than 25 years of age (42.1%) and lowest among 25-29-year-old (18.4%). Again, the seroprevalence of toxoplasmosis was more among women with secondary education (31.4%), more often multiparous (65.7%) and living in rural areas (65.7%). It was less common among 25-29-year-old women (18.4%) and those with basic education (20.0 %) and those living in urban areas (31%).
The histological findings in the majority of the conceptus materials of seropositive women revealed areas of focal necrosis with leukocytic infiltrations of the deciduas. Furthermore, deciduas infiltrations with mononuclear cell with vasculitis and perivascular edema were reported in some cases [Table/ Fig-2 ].
As regard to the parasitological examination of the conceptus material, the tachyzoites and the Toxoplasma cyst were demonstrated in one case [Table/ Fig-3 ].
In [Table/ Fig-4 ], univariate and multivariate analysis of sociodemographic characteristics of the studied women showed that there was a significant association between seroprevalence of toxoplasmosis and living in rural areas.
DISCuSSIOn
The diagnosis of toxoplasmosis poses a challenge for health care givers due to the complexity in the interpretation of the results. The diagnosis of toxoplasmosis in human is common done by serologic The decidua shows a mononuclear cell infiltration with vasculitis and perivascular edema from conceptus material at evacuation in a-33-year-old woman with first trimester abortion complicated with toxoplasmosis (H&E x100)
tests (in which the interpretation should be done meticulously), PCR and histologic demonstration of the parasite [7] . However, biopsy should be used in selective cases because it is an invasive.
In the current study, the seroprevalence of IgG antibodies to T. gondii in women with early spontaneous miscarriage was found to be 46.1%. A similar previous study from Qualyobia governorate reported a seroprevalence of 44.7% among aborted women, which Toxoplasma gondii cysts obtained from conceptus material at evacuation in a33-year-old woman with first trimester abortion complicated with toxoplasmosis (H&E x100) comparable with our findings [6] . However, the seroprevalence found in women with early miscarriage is lower than seropositivity reported recently in other governorates in the country, Menoufia [8] in 67.5% and Gharbia [9] in 52.4% of cases, indicating that infection with toxoplasmosis is on the rise. The 46.1% seropositivity rate is high when compared to Dakahlia (23.85%) [10] , and EL Fayoum (30.5%) [11] [Table/ Fig-5 ]. As regards to the nearby countries; the seroprevalence in the current study is comparable to Tunisia [12] in 39.3%, but it is higher compared to seroprevalence of toxoplasmosis in Sudan [13] in 34.1% and Palestine [14] in (27.9%) of cases. However, it is much higher than the 31·0% found in younger women in their reproductive age in Italy [15] , and the 15.0% found in women aged 15-44 years in United states [16] .
The variations in the seroprevalence rate whether nationally or in nearby countries should be interpreted cautiously since different tests with different sensitivity and specificity were used, along with different population having different susceptibility to infection as evident in [Table/ Fig-5] . Moreover, the seroprevalence may be influenced by the study population, age, sample size, study area, number of cat and their infectivity and geographical variation may account for some of the differences in the reported seroprevalence [4, 17] .
In the current study, the seroprevalence of IgM for toxoplasmosis was found be 18.4 % ( n=14). It is comparable with most of the governorates in Egypt except for Qualyobia and El Fayoum that reported higher seroprevalence for IgM [Table/ Fig-5 ]. High environmental contamination (97.4%) with T. gondii oocytes from rats [18] , in addition to inadequate hygiene, and suitable climatic factors for survival of oocysts might be responsible for this high seropositivity.
In the current study, there were 21(27.7%) patients with (IgG+/ IgM-) results, which indicates infection with the organism at some time, usually old infection, while there were 14(18.4%) patients with (IgG+/IgM+) results, which indicates recent infections. We cannot grantee that it was responsible for pregnancy loss in this study. In pregnancy, it is mandatory to perform additional conclusive tests that must include, IgG avidity test, PCR, IgA and IgE, on individuals with both positive IgG and IgM [19] , because Toxoplasma-specific IgM antibodies may be persist as long as 18 months after acute acquired infection [20] .
T. gondii infection was 3.8 times greater in individuals who live in rural areas than those in urban areas. Our results were in agreement with El-Gozamy et al., study which was conducted between August 2007 and October 2008 in Egypt, concluded that seropositivity for T. gondii among pregnant women was relatively high in the rural (57.6%) than urban (46.5%) areas [12] . High positivity for toxoplasmosis in rural areas may indicates the life style of the inhabitants which makes them more prone to the infection, again high density of domestic animals in rural areas as well as the favorable environmental conditions for T. gondii oocysts to sporulate. Unwashed food, lack of sanitary water may all contribute to high positivity in rural areas [21] . In the current study, there was no association between an increasing maternal age and seropositivity for T. gondii as reported by others authors [22, 23] .
In this study, tachyzoites were isolated from the conceptus materials in one case (2.9%) of the 35 seropositive cases. Biopsy is considered the most definitive method of diagnosis for toxoplasmosis because this method may demonstrate the presence of tachyzoites. It has been reported that toxoplasmosis has a significant relation with first trimester miscarriage [24] . The mechanism by which toxoplasmosis induced abortion is either inhibits or triggers the apoptosis with excessive levels of Th1 cytokines, particularly IL-18 and IFN-γ (Nishikawa et al., 2002) [25] . This indicates that toxoplasmosis induce abortion through a chain of immunological reactions, therefore negative biopsy does exclude toxoplasma gondii as a causative agent.
COnCLuSIOn
In the current study high seropositivity for toxopalsma gondii was reported (18.4%) indicating potential for abortion and congenital transmission. Women living in rural areas are at higher risks for T. gondii infection. Antenatal screening of pregnant women and educational program about risk for Toxoplasmosis in rural areas is needed.
